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PROBLEM TO BE SOLVED: To reduce failures of transferring a signal which is caused by delay of a signal 
propagation time between circuits by distributing a 1st wiring from a clock output circuit, serially connecting it to 
plural 2nd circuits, distributing a 2nd wiring from a 1st circuit and connecting it in series to plural memory modules. 
SOLUTION: A memory controller 32 outputs data for write and a clock signal from output circuits 12 and 1 1 
respectively. An outputted clock signal transmits through a clock wiring, transmits to each connector in order of 
connectors 34A, 34C,...34E, 34F,...34D and 34B and returns to the controller 32 again. Because write data is also 
connected to the connectors in the order that is the same as the clock wiring order, it transmits to each connector in 
the same order. An SDRAM of a memory module that is connected to an optional connector 34 synchronizes with a 
received clock signal in an input circuit and fetches data from the input circuit 2. 
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1 

1 Ogff 0&£ff X.fc«#:Oft 2 OdJ&§:/o ^ ^ 

SfrfHSff l e>l§l»7* y^tt, ft2 0ff^-£tti;>?-f 5ft2 

iTlfEft 2 O j/^li, ^faft 2off^£^;ff-r;5 

*2osfsi5j»^#x. % i»iasisio*«iiKtt«rSB*2 
off ^\z.mm Lxmzm i <o^*y y?-tz> r /<? 

ffJiEft2 0ff*&eiR1- 6ft2 0iB&!£& 
ftlfBftl&tfft 2 0fa^£r, *n«iftl«>!sl» 
^ o y t tbjtitojg 2 <Omm<D£X&<OtiL^X'$x 

mia**<75* 2 os^y* ^ * o-«5£ffiiBft 1 001^ 

0>l»IBft2 o©&:/n y ^£iWi2W»?ig V fto 

E*±1?«l»Lfc^t £4#«<!:"f 6W#iSi IE* off * -20 

is* i ogan&wtfjtaft 2 mim*\z.mf&m t fc*ffi7Ltz 
&fi;t6:fcfcoft3oia*ii;&**>0, ^ fe*c«riaa5 2com 

13 EU & <^ f^fEft 2 OiE^ £ (75 m \Z. ft 2 Off # Zfc ft Z it 

mmn 1 oia^ntiiEft 3 oia«£op<ucft 1 ossta* 30 

[M*«5] W**4IE«o«-»CaSK«K:*3^r, ft 
1 ft 3 oia^o-f >tr— yy^oi 

£><bft l osa^o-f > o¥#ofi£3l^fcfl 
0*»^fe2#0«H^*>5, *fc»2^»tt<0tttt:ffl[ 
ft4 0ga^O^>-e~^v;*Oft;!>>ibft 20SBII0 

* 2 off ^-£§{f -r 5 ft 1 £ ;tfcft 1 o 

mu%\ off-§-£§ff-f £ft2o§ff , HtiisB2 
off £ tb * -r z> ft 2 o mi3 m k its 3& oft 2 o 

Be» 3 off # * §fi-f 5 ft 3 o § ft 0 % ^ & # u , 
wisfti^sftifij^tt, *9iBft3osfB®s&^afB-r-5 

HtjfSm3 0ft^-{C^^ trffj|5m2 0ff-§-^^ ^^L, 5(7 
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SfllEft2«>|HJK^D s/^ft, ^JfSm3 0ff#^gff-r6 
ft40gff ©SS^U 

*HB*2 0««igBW:, «HBft4<D»«lilK^*ft't* 

itjtsm3off uritutsft 1 oft -f§-&7 

jntEft 20 a^s^te, meft4 o^ftuj^^sft-rs 

iftjfEft 3 oft #fci?gjw LriWfEft 2 Off #£ffi*-f5 r 

[»*JR7] miEiamii, miafti sft 
ioibi££, fltjfBm2om^-^e^-r6m2oia^^, 
wiaft 3 off #£farr ssr 3 oia^^r ^r^^, 
miEfti, m2&u<m3oia$ji£, *n*n«ioiHitt 

^n^^^ ^3titom 2 O0S§J^Ote®T-#T «lt 

ft]f3Sl^^m3 0ia^^. fUfS«mom2 0[B]^^P 
^0-3&£]ftTfefU OtHJI^^P y ^35>feifT»?igLtt11 

tufsm 2 oia^^ Btjiam 2 o®^^^ vy ^ ^ o»j«&, 
wisft 1 oia^oi^r 9 is Lfi@^ r-cgi ^ n^fttme- 

M2W0^n^t:o^tli ^Jtsm2 0ga^o 
^"9^tfi@J: i9^0ia^±T-^^L, ^0 0^15^2 

*>®tt:/n s^lco^Ttt, fijfsm2oia^o^K)^L 

tt«*-eoiai»±T?««!L, 

miB«3«>*fliiiBw:, tuiem3oia^^^Lr^fsm 
3 off -r 6 ^ ^ *:»« ^ -r e is^oft 

[If lWIBftl, ft2&0 ( ft3toRalR»JlftW&«i 

So 

[»3Rig9] miEfti <D&ij{B\mtmmmi oia^^o 

BBJ-MlEft 1 off#^fix.^^^o^i o#U£gS|g£, 

wiaft 2 o^rff ®ss t mmm 2 oga^ ^ or^ {cttjtBm 2 

Off#^fi^6fc^>om2 0^l^ia^^, ftufEm3 0ffi 

* ® m t m 1 5 ft 3 o i a m t o rfl m ia ft 3 o ft # ^ g 

6fc^Oft 3 0^tt^ia^^, ffllE* 3 0gff ©SS^MtS 
ft 3 OIB^ <^ OF^fCfJlEft 3 Off 5 fc^Oft 4 

oiam^-en-en^^, 

fjisft 1 osa^ i: #jia» 1 o#tt£ia^ ^ or^ 1 os 

tt*^*, WJiaft2 0ia»^fillSSft2 0»iiSK»i:0H 

i;l2(Dg»f^, ftjtBft3oia^^fijtsft3o^)i$ 

Baift*^«*Cft3^«tt***, fjfEft3 0ia^<!:Hfjt5 
ft4 O^iam^: O^tcft 4 OS«t*^«:-tix^tt«3t. 

S9IHftioS*t^oS*t*t«, ^ulBftio^^ia^o 

>r ve-y^^ofi^^miBfti oiamo^v-f-^v 

^O^Ofl^r^l^fcfiO^^b 2f*O^H{c^i? , 

^fc^iEft2«offist*-?-osa:fflii % meft 2 o^ttsa 
^o-r ^>^coffl^bffii5ft2<5oia*oY vt- 

^^^o^^ofg^^l^f^lo^^^^ 2f^OfeS(C^ 
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#iSBE»tfM vtr-y^offl3&»feiwiBjB 3 oie^cd^ 

E]K£, * 2<7)^~^{f#'£^{f^£lio§{f0S§£ 
>&>ibft5l l (7>i^Sff E^^-f 61i coEIK^n jr 
t, ffJEl l co?*— *«-££Sf& f5l2<7>§:{f 

2 <DS*fB®K£:*i-s*2<0®&:/ci ^ 
fc, fiuEH ws^n 5/ * £iWE®2<£>[hIS&:/u y? 

MEJS 1 5>*WU 1 3 O * a y * {f 

3 (D^ff 0^ £ b ft 51 3 Oi£§{f £ , 

{fx., 

ftj|5m2(7>[H]^yn ^14, mia*3©^a -/^fS-g-R 

«ria*2©a«iHiKW:, miajiS3o^ny^flr-ij-^raj(! 

®S£l4litJfBl4cD^ p s^ff ^tC[^»LT|tJfB^2(7)v :f 
fcU* U (fflE*l OSfS 03^4, fttJf5l4co 
* p ^^ft^(c|^^UTmJfsm2 0^-^{f ^-^^ ^ 

14 CD^ff EB§.&U<1 4 (D§ft (fcfflT-JltFESS 3 , 
14 <z>* n s/ ^ff #£fi&i-£Sg2<DBE*&£*>£>fr t> > 
*2<DBEI»*miB*10laI»^Dy ; 5r^fe*a 

lt»*^i 3] Mil, i2oge^i4, j»j»s*t** 

4] mEJffi<??iSSflri§IK^i»EJSl^iB«l 

13. i4^ft#^fex5^^(Di4coie^^^^ > m 

El4(Z)tfi*{5lilS^^El2(OBE«^orfl{cl4 co«# 
«rfi^.<5)t«>tojB5 0BE««:«^, 
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S9E*2^BE»i:WEjB40BE3»i:0H(c:SB 
2©Sa»^*)D, $ blcfi5El2^BE^i:fJEl5 
OBE»^^W^*3 0Stt*^*>S^^«:ft»^:-t-S 
»#JJU 3E«*>f§-f§rfiiS»e 0 
[11*311 5 J lttEXl0)fttt»?0)ftttll^, OT* 

3 oiE^o -f > b'-y <om- hmmm 1 oiE^-r 

HfclktK WE»2(7>ffi:$t5R J F-^lfi:«tffi36^ !4(DgE^ 

^*»o«*si^fcil<o*»3&»b2«ottHfc*>?), 1 
3<z>»«*-*os*t«a*, iscoiEsSo^^t'-^v^ 
cofli:^ bfi5E» 2 olB^co^ v t'-^v^ o^^^flt^ 
§|v>fcffi<D¥#a><b 2flf<o«SH^*>5^t«rW«i bfc 

[»*igi 6] ii p y*flr**£j*bra*rrs 

* p ry^tEJ&S^ 

^-ffi^-r5ii^m^[Hi^<t, i3coft#^iB]s§^^ 
— a*"r5»2^ttiAiHiK**+s*i otHi^^p 

glfBl2^^ p fa 1 ^»« H3^i:, 
tufBl3 0ff^-^§:if-r5l2 0§:ff[H]^^, ^UIE12 
(Z>Sffi 0^T-Sff LfcHUfEl 2 COff^^gffEl 1 Off * 

30 7 J ffiE^ o ^^5>IEIh]^I4, WE^ o 

/ 2jB#uriWEJRi ^tb^0^— ^lE-rsr 

imxmi 9] ? p y ?m^&!kj%Lx&Z)'rz>? * y 

40 i <Dm?r*:&j3-rz>m 1 ^m^m^^-r 1 
ttjiB^ p s/ ^flr*icai^^r»ff b^jfei i oft ^-^s 

ftuie^ p ^ ^ff-§-*wE*2 6o*a(si^(cea-r**i 

WEI 1 Off -§-£fiuI5l 2 0*^[nl^{ceit-r 61 2 <D 
limtmU? n mJfSli, 12co^[hj^^ 

^ S9E«f»:o»2^*aiHlKl4, ^"J*t(c^-<riES$^ 



(4) 

[»*jb2 oi sMBjsi^Eiitt, we** 

b*t>ai^tt«Ki*»**t6lTOIB)B2C!>*aiaI»o»J» 

fc*»£ix5imEJ*2 0*«®tt*r, WfliEUfcBS 

T*£. Iff !7iKLffi«B**C«tf5PfTt-^^r * 

JttjfBfg 2 o^HE^o-^ fltjfSS 1 <0%im<ntt 9 M L 

i ^i©^ ^ i itt ^tcsit 5 : ^ t 
^fe*<>a^tt«^*s6sn*i»ia*2o*ai5iK»a 

Ottflt-Clff OigL, ffjE»l o*«©&j&>i=>*fcifitM£ 

««c*ss*tt6WEJS2<o*aisi»*"r, #f«9igb«:ii 

ffltam 2 o&«[s]ig&£ ffiESS l ogfigl^ o^£ 

S:W«fci-«l»#tR2 0fB3£off -Zr&mmW:* 20 
[1***12 2] f**«2 lE«©ft*fci5SS«fc:*3^ 

ib;h,5lt1jESI 2 Wff^^gftt^f 2 Ogff 
fj|Em2co{f#^mfS^i (7>m^llHlS§i:^jfS^2 0 
^a®^fiflr-eit-#-5»3oiB«(t^«x., IfffiBfTlO 

ffiEjB2a*aflKtt, W1B»1 o|B^£^LT§:ff-t- 
5fiUfB^ d ^S^^LTflufBj^Off 30 
U 

«r1S»i<z>*»llIKW:, WE»i ofia»S:frLT3:fS-r 
SiffJfE^ p s/^(HligS^^^LrSff|5^2^{f^-^^-r 

[!***l2 3] * n s, ^f= ^^4^Lr^t^^ n y 

Rtjis^ 05/^ 1/2 mm^tzm 1 om ^a^-r 

SiM^f K7)@^D^^r^or, SS2 off-§-£H] 

WE* 2 ^flf^ftSI 2 0£flriilK*:«*.fc:ff 2 

fuEI^Off^^ff^smi O^ff SijEfSl 
0§;ff @&^§ff LfclttESB l Off ^£ 2 iSfS bfcm 3 
Off * £ ffi^-T 5 aiffiF 0 & t , 

mils 2 ©awEiKdSfim itffis 2 <Dm%-£-mum 3 
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[Mt*9E2 4] sioff^m^-rsmiotf^tn]^ 
ttjfBmiofB^^sft-r^miosftiHj^^, #2 

A® (DIhJK^ n y 0 p * £ , flfjlEfglO 

ft^^gff -r em 3 ©*» ®&&£ suism 2 off -§-£§ff 
-re® 4 <D%.m\B\&t % 3 oft #^ffl^-r 3 oa^ 

®&£^i-£lt$:o?g2 0[p]S&y* «, me* 

1 off-§-^e^-r^fc^omi oga^^ttjiam2off # 

£>£U<|g3 off f 2 olfi^lrt W 

y?<D-W>%mzm± OHJ^^n y*j&»klfflE 

U ffiE*2 0ff*^#jE*l off-g-^UCfpj^e^ 
^5J:5C, ftJt5m2 0lB^<tftJismi OAffi^?tHl^o 

Sfcfc, » 1 (7)Atti^0^S 1 (Oflf IC^i ITS 2 

off i/ft^r^^f^ L7tft#ei£S!So 

r, mismioia^^yc^mifsm2oiB«^^li!J^^ 

[»*IS2 6] M*3JI2 5E*Off-§-fi^SfC^^ 

r, gtjisis i offi a H&tmmmi oft ^owtc 

y?-\B\mt mm% 2 oft %nmt <Dm\^m 2 off 

fc*5E*2 oft-§-ia^^orfl^m3off-^-^ex.s^^ 

[i***2 7] i**Ji2 6E««>fflr*eas»«ic*3o^ 
r, RtjfEm 1 oia^^itjfam3 oeh^hcsi o^g 
St^feU, *9E*loia«i:ffiEIB4<75BB*^o«|^jB 

[!**« 2 8] 1**412 7E«OfS#fiiSS6«H*3^ 

r, Siofis^gSt^, f 3 oie^o^r ^^-y^ 
x<om*b9$i oidHo>f vtr-^v^o^»ofiS^r§| 
^fc««*»3&>b2«oJBH^«>0, Ifc?:f2« 

ofist^, f 4 y t'-^^oi^bi 1 

ib2f^o^ffl(c^^, k 3 o«« msoia 
^o^f y^^oM>^2 ofd^o^ > 

£*&'&£ IfcStfiiSiSfc 

[»#«2 9] fS*«2 7 0ff^-g^^g^*5^T, ffi 



(5) 

% i (DAmjiE&frm 3 (Dm^&^m-tz z t zw&t 

[If *3g3 0] If 3**B 2 9(7){f^-e^^g{Cio^r, » 
1 £°JS§^§ff L7t* 3 <^ff ^teti^fB^ 1 

co f= r-P3 gfj b r m ^ a * s ft * - 1 & & -r s fc ^ *t 

th. 20 
tfrlB35 2tf>El*tt, WIB^^ey ha-^5&»fc*a<o 

tfiiasBi, 13 ^Ett^ft^fttt, sijfB^^-y^vh 
■9 i§ sfjta^^ey 3^ hp— ^frbMch&L^nn*^ 

V ^^a-^TSofcftlKlB^*!; 3> h n-T7(c£J 
It6J:9l^^7() h£ft, 

z«.-/K75-SRttffTfa* 1 <7>E*I£ HtjfE^2 0l£^O^i9 

u 

WIE5K3<7>BB*rW:, ffiiajB l <7>Ei» t RSS l tf>E**tf> 
ficU fulfil co^ y /MCol^Ttt, ffufBm 

I«*«3 2] * p s> n y ^ft^E 

3>- h P- 7frhifttZ? y ^^3.-/1^ f&I^ 5fff#Sr 

5f 2 coE*i: £«x_fc;* ^ y v-*^ AM*3^ 

r, 

lilESl coE«U*S9lB* p s>*tti;&lIJ&j&>kE»£ft. 
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2£>E*fcl*, WE^ ^ y 3 v h n-7)&>fcE»$ft, fij 

ib*» * ^ y ^ ^ a:?ij tc«a $ n s <t 5 «c b 

r, flMBJBi, »2<7>E«£, itniB^y ^v>^-A-£ 
[»#*I3 3] (WIEjRl, »2 0EI*0-tft<eftW:, (W 

ts^^e y ^ > h n — 7 3&>t>*3*oflfriB^^ y ^v?^.— ^ 
j^Sote^r-^T^^L. fij|3>^ y ^ v h p-^^-b^ 
fciS^fflia^ ^ y ^ v'a^i-egs i 5 ic i/^r 7 h 
Six, 

WE^ y yuto— SBttlWIEJS l olB^^^JfS^ 

y /UtttffltBJB 1 ^m2(7>lB^(DttlfS|?T^igU^: 

fi6Jl«t?S«iEL)t^^:«:W«^-t-Si«*ii3 2lS^O> 
y v-^x a 0 

IB^iibr^^-t-5S^<b> 

rnlffi^ p ^fMlrfiiit6f l colB^^, MfS^-ey 
3> ^ n-9*»fo*5ia3^^^ -ft^M? f^61t 

61201^^, miaa^^^-d^bwia^^y h 
p - ^ ^ ^ * *s ft * «: e a -r s m 3 <d i b t» ^ ^ « x. * 

rnits^2, m3COlfi^^Stj|B>^-y hP-^blB 

h 

fttj|B^^-y 3 v h n — 73&»b*t>3fit^ffiia=^^^ 
-^T-Mofc^ttjfE^^y 3> h v-^iz-mm-tz & o 

ffilE»K7>E»irffll5»2<7>E»"ett, fttjfS3^^^^- 

o-^i^ttjfEm i coes^ ^ miaas 2 oib^o^ m ua 

JOT33S3a>E*T?tt, ftJtsmi coE»^K» l OE*o 
*T ^ ig Lttfit?r«« LfcftjfS-^O n^^Hlo 

DiKLttlBirtfSttLfccirfcWflfci-rs^^y 

l«^3 5] ^ p ^^ft-^^m^-r^^ p ^a}*?® 

EWLr*Sli-«*«i:, 
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DMB* n ^{i-^£rfei£-r$mi 0>E»£, itjfB^ ^ y 
tttt. TOIE^^y ho — 9d»bE**n, WISH* 

JME^** fflttflMMRl <£>Ei»£jiaiE»2<Z>E 

B2(7>{f#^ffl^-r^m2(7>ai^[H]^^, jb3<d« 
^gft-t-smiosft©^^ m4(Dft#^s{f-r5 
m2osft 5*1 <r>\B\&^n y* mum 
i (Dm^r&^m-tzm 3 cosft nii&^itijfB* 2 <d& 
gflr r ^ com 4 (?) $ft 0 £ m 3 oft # <gr m # -r ^ 
m 3 <d mjj m m t m ism 4 ore # & m^-r 5 m 4 <d 
®&&G-rz>m.»<n?s 2 ytzn-h, mum 

1 o>re# ^ mJiam 2 £ Htltsm 3 <z>re#*r It tuts 
m 4 <7>ft mJlEm 1 coinl^^n ^#jfsm2 (7)© 

Hutsmi off^^ftjiEm3o{f-^tco^r, Htjtsm2o 

W?>igUffi«*^©ElftJi^*f*U St 0 ^mlfBm 2 O 
@^^d y ^«rffilB*f 9agbfc*J; 0*oE«(l-br*R 

OfE-^tfJism 1 tfXsJ&^o -xj5r3&»bmiBlFrD5gLtt« 

ir^Mj:T«iTi^i^, mum 2 coie^^d 

sUfSm 2 O s/iJMS, miBjRl (7)0^^n 

m 2 ©SfE Eft*** 3 CD« #lCP$j iTf 4 off 
s/^U S b«cjR4<ogfSia»3ftSjBl©«*tcBIJll!bT 

So 

£ , #jfsm3^{f#^§m-r6mio§:ft{H]^^, wis 

»2<z>re#*rfcii;&U ftufem 4 off -r-5mi <7> 
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Affi*[§!S$:ft5f KDIhI^d^^^:, (WfE* 1 O 

re#«rsre-*-s# 2 ogre t i»e« 3 oft 

•tZ>tzZ><r>m2<oft£i\Bl&t. m 20ff-§-£gff If 4 

f 2(D@^yo y ^ Pfl^rfij^S iff ^(Dt-ZxDm 

1*>E<I£, m2\t ^-tm4fB^-(Dfz^(Dm 2(DMIB. 

13 off ^<otL^<D% 3 oElRfrS i <om^u y?fr 

JffllBjBl cOff ^-^#Jfsm2 0ft^-{CO^r, ftjfSff^O 

©^^n y ?<n-M&mmmi <n^&-?v ytt-hmu 
wiB»3^ft#^urw:, mi <Dm-%&mmmi<n\*i 

y^^bffi[|5^?)igLffiS^T-0E»±-C««EL 
^cfc «9ft^E^±r-«^L, fdKO^tiIc»m2 (7)0^^ n y 

20 mmmi(o[Em^* y?fchmuift ] 9iEUiLW:3i 

m 2 (7>Affi*HJiS&^* 1 <7>ft-^(C|^» ITI 2 ©fS 

^^^b, »loAHJ*liI»3a«jR3«>fS#^l3»|UrjB 
[0 0 0 1 ] 

[0 0 0 2 ] 

ffli^ixTl^^^ y tm^co i ffJ4:H 3 (c^-fo 
[0 0 0 3 ] 3 0(«SO^^yLSl 3i^^g^n 
fc^^li ^ri/^—jV^ 3 2 * y =i V h ci — =7X-. * 

* y l s i 31 ^ * y L s I 31 — (om^^k^ 

v"—?comit, /^y ls i 3 l^b^M^ffiir^^ 

40 [0 0 0 4 ] t£&, ^!)3yM-7 3 20*|;i4, 
^HS I 3 1 <Dfflm*^Zn&b^^^^-?<D 

[0 0 0 5 ] ^ Z.X'<D**r y LSII1 * o ^ ^ mM^C 

fci, WilfSDRAM (Synchronous Dynamic Random 
Access Memory) ^^>6 C 

[0 0 0 6 ] slCO^^-yrrVh P — ^ (3;-^ if— K 3 
3ii(d^^^ix, ^^yt^^-^30^n^^^34 
SO (Cj:oT-7f - • t:- K±(^g^ix6o 
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[0007] H3ttt, FJL^ngzztix^ 

[0 0 0 8 ] r 0> =e V ®&<Dffi}£t3;\B}&W}m$&T<D 

^3 5£il 9 , 3^^34, * ^ V ^ is * — )V iOg 
^36, ^ ^E- y yu±(7>g£jg|3 7 ^lr, &=tis 

a^io^^y LS I 3l^^gt^tl5o £<blC 
"f—#<n%tZhtti LOi^ij:, ^^HSI 3 1^^^ 

- KioBEH 3 5 Srii 9 , 3 2 A 

[ 0 0 0 9] rcOct 5 5^>^!i /^it^ 0 

[0 0 10] jfe*3, SDRAMlCi*_L!3*!ltH)ft-S-, — 
#fe-%<D&fr\C. ? p 5^«#fctWeiSjh,5j&^ 83T 

* ytmtMfrh&m. ^ga^^^y 

3 v h n — *e y ^v^ — /I^rtiCfeS^ * y l s I 
[0011] COJ; 5 ft^^E y ^:*^Art«0>*«lHlft 

[0012] ;i<7>S£ffifMot>TI*, W VLSIv' 
<D 3 5 6^ — 3 6 0^<— v ; (^f$*ffljc3$-<ibtl,^>c 

[0 0 13] mti^n y*#^*fc«*fc««:B2fc: 

^LT2 3^0^n^^ 2 1 £Vmtl£tlf*m 

t^i^p ^22 (^Gx.6fcfe(7)gii^r-fc^ 0 

[0014] 7!i^7n^2 4, 2 5l:il 

A*?£ix6o fc*5, H 2T-|^^LT^^^^ > 7^7 e 
7n^2 4 0A*fa#ttIsJSS^o ^21 E*)T-fFb 

So 

[0015] ±tmmx~\$7 V y^^u y^2 4 

^A^ft^i^m^^n ^21 rtr^^iisi Lfc 
mjihmmz. ®&?u y? 2 2ft<n^£i\B\mz.mz>z. 
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[0016] 

immm&i-x ? t-tzmm] b2m^l*:ihi8&<os 

[0017] 7^y7 P 7oj/7 P 2 4, 2 5CI^D^ 
^M^nr^5t)<7)it6o 7'J77 P 7D^24 
12. lUif-f 9)V<r>>? n y?X? y^^t^f—^^^ p y 

-f£o feiM2 3^fibotf-^i^, A^@^2 7 
7(5 ?:1T, 7 y y~7?n y?2 5 <7>-r — * A*£Blcefc> 

[0018] J&fB^ n y ? iy*^ A<nm-£. #7!/^^ 
7 p 2/7 p iCA*$tl§ ? p j/ ^lifcS^fcffiffia** 5 J: 

snso tttt^fo-&^a«^ ltd 

[0019] r.CD)£f@^ p 7^y^rACfcPT, 

^-z^mmx? y^-rz&m*?x:x$>z> Q ^<dx#:x 

[ 0 0 2 0 ] t cycle > t delay (max) 4 t pd(raax) + t 
setup (max) + t skew (max) 

t delay (max) 12 EES ^p y t? 2 1<D ? * y ? • 
T*-fc;*B#«, t^b^@^n^21l^o^^ 
AJlZtiXfrby*— ?i>m&7ti y? 2 1 £>bai;ft£ix 
S^-CcOBtr^, t pd(max)f^tmi?§yp ^ * 2 1 J^ffi*! 
SiXfcflr*3&*llI^D y? 2 2(CA^3^^5*T-Oei8 
t setup(maxmiHj&&:/P y ^ 22 <D± y VT y~? 
-Ttt*3*>ia»^D 2 2 *CA;^£4x5^ p 

(High, IfcfiLow) 3ft«»3£bri^*WiXtf*fe 
4^BK, * LTfif^HCt skewf^tnl^^n ^ 2 1 , 2 
2-ttL-€rix^A*^nS^ p y 9 m<n**c ~—X'hZ>« 

[0 0 2 1 ] it^^W^^SOIl ^tl^tMDWL&t 

[0022] ^rr-^ufd^^- y ini^jcjot^r, tuss^ 

p^^ ClT'l^^e^yhn-^^^^^a- 

f^4 0 0mi 1 Wlcm) , > ^ \) * V> a — 
1 6 fttO^^, tpdli 3-4nsi/^ 0 
[0 0 2 3] tpd(mux)£4 n s ftSt, V 4 ? 
3 3MHz^, ^(DMm. 3 0nsl:^tt6tpd(Z) 
i'l*l5jfiif]iftl:tff, S^^ni j/^oiftiS^JcJ: 
5^ 19 , 
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t cycle > t delay (max) + t pd(max) + t setup (max) 
+ t skew (max) 

[0 0 2 4 ] L£>U ff'Jfcli, t^^!/|?:2 5 0MH 
zt.X'h\f Z>h, ^O^J^^tpd(max)^j^C4 n s £ ft 

Hz^T't^<H> tdelaydnax), t setup(max), 
t skew(max) OKJtftttf*^ Y ^ C9$&#0ffc& <!fJC J: 5 
£r , aSSJ-tt, lOOMHzfllfOt^^ 

t cycle < t delay (max) + t pd(max) + t setup (max) 
+ t skew (max) 

<E>© 

[0 0 2 5 ] KaS<fco*»«r*Wi-S _b 

Wfcffi^tfe^fcSo v*>f i^>r til * 13 ft £ 

^ p y ^ Ottffilc 1 7* ^ h RS^ 1 2 
[0 0 2 6] ^nj/^ffiffiW7ts/HS*M5 

[0 0 2 7 ] Wili, ^ii^tf^-f WP#R8j&*W^ 
^if&xnmffl&mS'&Znx^ i^ait0$^f^i/^ 

-fVK^B t window, oi; "9 

t window - t cycle + t OH - t delay (max) 

£Jfl^TRtf*rfT5. 

[0 0 2 8 ] t x — ^ ffl^ * — /l- hWI^VH\ 

fS*ffi** Lr^StiJAtHlft^n */ n y ? ft 

Aotj}^, fa*** (^cD^-^^/uco) 9 # 

^^^T-OMT^6o COWWIS* t delay(rain), O 
t delay tf>*/Mt£ -grTS^ ^ft£*±<DP£W 

[ 0 0 2 9 ] :5 LT^a6bK/c t window <Dfif £rt> £ 
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[0 0 3 0 ] t window > tpd(max-min) + t setup(max) 
+ t hold (max) 

lit- tpd(max-roin) t\t, tpd (DMcjziS. t ft 'Hit t CO 

m<Dfem&fmx-&>r> , ft/hte£tt*ifi«<z>^^zL-/u£ 

t delay (max-rain) <bl^^ ^ y ^ix^— /K7>ffi«(C £ 

70 [ 0 0 3 1 ] :o^yF^F^^, y^y^^ 

t window > tpd(max-roin) + t setup (max) +t hold (ma 
x) 

indow - tpd(max-min) (Cir y h T y Zf%%T& t A- KB# 

[ 0 0 3 2 ] :^(aot, *T©*f*rtttH*t5 

it, nm^i?*.— t£Zk. tpd(max-min)^ 

[0033] bp%, Kae^5i*^tLsts^, ^^y 
tefRteW^^y h n~7*>fe ^-v^ 

So 

30 [0 0 3 4 ] P^OPp^fi^^E-y i/X7*MZ.mfr>hir , 

ffil^/t-^/^^^p-ir ^ * ^ 
[0 0 3 5]*|gSll ^ p 5/^ff#{C}^^ ITS #0 

[0036] 0£&ra^ft#o^#B#r^o3iix 

[0 0 3 8] 

{C, ^nj/^ft-^^ffi^-rs^P^/^ffi^©^^, I 1 

ristss^^, iuie^ p ? <d 
50 **ea+sjB2<oK«t*«^fc«*ea6Kwc*3^ 
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n, miaa»ojB2oiaK^ffl:wic*«5Six, we* 2 

OK*tt, WEJR1 <7>ls]Sga>kBa»$n> iWEIMfcO;* 
[0039] Z.?1~Z>Z.t\^£*) , ? n 

i 2 tomns— sjarr £ sen £ o« 

m<o$mk-fzz ^^r*#, js2©i§i*a*^ n y?m-% 

[0040] ^fc, mtsm i, 12 oia^co^n^n 

tt, ^15*l(7)l5IS53&>b*aoStlia*2(^|HIjlS^a(7>tt 

U^ttI5J:5i:^'f7^hL> ^ta^2(D[n]^cD- 

nsttffjEft i oiast £ mess 2 <Dum^ v m um* 
tvcaaau ^tmiB*2o@i»w:i!friE»i iS2o 

[0 0 4 1] Hlc, * d i/^{f^-^ai^-r<5^n ^ffi 
ti\B\$&t, 1gl U JS2©»*M«t -5 

fflE»i U futBm2 0{f 

#£ffi;^5lg|£olg2 0tp]&<h, !£«ifc6Dm 2 o[Hj|& 

^x-Ttft^-e^^s^^^r, rniBs 1 <£>bh«u3, iu 
E* d ^au>®^biE^£*i, mmn%c<n%2<D® 

*a^S9IB*2^Ii3i»J^3*©teST-W!?agb, S9E*i 
*>!§IKj&»&*fca6i^*J>EJB 2 otH]g&i;T*M£ J: 5 fc w 

S i <D®»a»fe**0>i»iBJll 2 ©I3»#i*«©tt:lt-c*r t> 

JEofcftfflEJRl OEIBfrKSiaM-S J: ?{CI^YT 0 h £ 
S9E*i (!Oiai»^:i|frE*2<z>ffi<8Ttt, ffiE*2<o 

ttS9E« i *>bb« t mum 2 <Dum<n$x k> t& 
tttijrr-sai, »i?offirE»2(??iHiKtt»frE»i 

i:*2Oie*^<WE*r0igLffi«K*-C*lKL, SuEf! 
3Wffij»r-Ji, mjEM 1 oIE£t£i£mi OE«(0*ff7ig 
Lfif^t-tSiS LfcfiffE-^^m 2 oMCo^T 
13, ftjE^3^ie^0^^igLtt§9l#^^^L, huE 
at>tOft2(OlalK«co^r«:, TiftES 3 OgE^Otfr 0 ig 

[0 0 4 2 ] z 9-f&r£(cJ; 9 . ^o^«Wit 
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60*2Olsl8&-SJ«-rSJSlll^, JBl^®»3&^WAS 

ns«io«*3fts-tojS2oiaK-^ai*i-sE«^<o« 
ffi*>-f sm 2 ofs*^» i oi»^aits*t?©a 

fc, JS2^l§IK3ftS*2 0fS-g'4ra*L*:i:#0^i3 -y^ 

tiK *2<o®*©«Mfc«fcJ:fci\ ttffB#©E«i: 
t5:^m, m2CDts]{&#* n y*{i#{;L INSULT 
«lo«-gr«:7 yftSi: S, &0 t SRloiHii»^jR2O 

[oo4 3] m i oft-^aj^-r £H 1 <r>^m 

9Stk* n2<D{t J %*ft?3'fZ>%2(Ott i j3\B\&k, 

m i cD{= si 3 o&mte&kmum 2 o« * 

^ m 3 co t±s * E s& mtiBf 4 oft m^-r z>% 4 © w 

^ mi co{f-§-<btflEB2 coff-^^fttjEm3co{f #^rUTftj 
B*4o«*fe, fltEHi (OS^^n y t kw\U%2<r> 

®&7*y?m\z&m£-£&mi<DMmkm2mimk 
WE*i^«*^j»EJR3o«»^oi,>r, mm2<r> 

*ft)iSLtt«*^OBEJU±r»3«U, ^«9 0StjEm2co 
0^^n ^ ^SrWEW DfSUfcjS J: D*©BEIR±-C*a! 
30 U WE*2©«*i:iTOE»4fl!>fS*^urW:, mi 
o«*^WE»l©Iil»^o ^^*»felWEllf 9aSLffi* 

*TOBai»±T«aEbri^5**, fjEm2^iH]^^D 

y^ttME*r>?agL*:^J: »? Jfe^BBHirttail^ Mco 

bWE»<?3gutt«*r«>fia«i±-e»a5L, 12^11 

b£S4 <DSflTEIKasj| 1 Ofi#tCl^*! Off # 

[0 0 4 4 ] 

[0 0 4 5 ] *SWt«t?tt, ^fAt^^^li ✓< 

7 — — yf/U3 yifa- ^^^'coS5 

so »ia/<^«ofli*BEii»c:t>affl*ii6tor*>s. 
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[0 0 4 6]*1S<7)-*M'I (JSl<035*«) SrRfl 
4, me, B i (c^u, ^^y3>hn-7^W:o 

l^TB2 8~3 li(J«B3 5l£^U ^^y^e^A— ^ 
G9f$$ffi{COl^TB 2 1 , 140, §4l(OTf 0 
Hg^ilit^fA(7)e»0^ril 3-16, B 
18 — 20, |22 ~B 2 5 {C^f o 

[0047] £-f, l4^^tif:^IWoi^ 70 
ft &Kfi* /^-vi: gffiiaSl £ a * * * £ *>SM«lc o 

[0 0 4 8 ] p<^y =rV h P — 7 3 2(Cfi:ai^lHl^l 

[0049] r.C0p^>, ffi^JtsJSS 1 1 , A^Ei&l 3 
^n^|^«, *;fcHJ;fcls]Kl 2 , 

[0 0 5 0 ] 34A-34Fli3^^-t^f)^^ 20 

[0051] 3 IB!! 15, 1 

6, 17^t>^34A-34F|ll B 3 CO 3 3 \C 
^■Tct5ftSffi K) IcHKStLSo 

[0 0 5 2 ] 15B, 1 6 A, 17A 

12, [j 3 > 3 2 £r if — K £ SU tf) 

[0 0 5 3 ] 3^^34A-34F(t -^f-*— K 

±r% b 3 ic^-r j: 5 ^-wcEW*nr*ss$n*o 

SB^i 5-1 7li^^yhn-73 2*>fe-tn-€fii 
<T>zi%>;# 3 4 A-3 4 F £ Jffi#c <5 <k 5 

^M'JII (U^-y) Sl3*^34F 
^b=^^3 4 AfcW&jMS-*-* J: 3ICH'7 c> h § 
ix6 0 B4ICIJ, Sfiiftl 5-17^3*^3 4 A— 3 40 
4Fi:iilM, **.(•) &^LT^5o 

[0054] ^ p ix^^sa^i 5 tf—f^^^^mi 
ii6ii -en^ixoia^^fr^^bcD^g^r-tc =3 

3 4 A- 3 4 C- 3 4 E «flfc U #r9iELcD<£ 
«UX«T-3^^^ 34F-34D-3 4B^iIt6 0 
[0 0 5 5 ] f-^|?^tiil^Eil 7{i, ^Pix^M 

t5o §P^> Ei»l 7<D#r OigLOfifttflC, 
^34B-34D-34Fi^l, 9 LtO&g£( 
ftlC3*^34E-34C-3 4AtS«t5. 50 
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[0056] srst-gag-rs r ^ T-sa*{-*t-r 

[0057] B4-CH, * p s^ft**! 1 6 
ffl-r-^ft -§-^1 7 $s£ijmzht£ ubjt*— * «-f§-*R i 8 

[0 0 5 8 ] n^^^34A-34FiC{j:, ^^y^^ 
a^3 0^g^5. P< * y ^E-V 5 ^— /KZ>#)&B 1 
8^b0 2 7^to ^^^^^3 0 1:1^18 

tc^i-^ ? >^ey L S I ^ 

ULSIli, ^ p y^^I^^'J , ^Jili'SDR AM 

[0 0 5 9 ] y ^ya^ 3 OT-te, ^^il, 

119 (C^-T J: 0 \Z^i/^—/ls<Dm& 3 6 t SDRAM 

-§-ttH 2 o tc^-f J: 5 ^> ^v^ — /nz>«^ 3 6 

^)SDRAM(Ot c >i:«^^ gj2 0 T^-T^T 
OSDR AM£f£*a*#E£ftfcW&^L£:a*, 1 0(7? 

6*»&*S?a— /U_b(C^5 SDR AM(7) 1 3|UC# 
ga^ixS^-^, fc£ 1 oco^i^-;Wc1g^cDC 
AS (Column Address Strobe) ff-^A;*? £ tl2> fr — X 
ft* r.ntC 

[0 0 6 0 ] *fc, 122 (C.TfJ: 9 *#„3 6i:S 
DRAM^^)ffl(C/^7r®SS6 l^A^l^^ 3 , 12 

MI2B2 5 (7> X 0 s> 6 1 <bfe^L6 OOpJ^- 

[0 0 6 1 ] i2 3^T'ffA^tl5S»^, -r-tf— 

*J«tMiA^ife^a» Lfc»»5p 5-334631^- 
(iJ^H^ 7-202947 ■§■) . 7 - 2 6 4 9 5 

# (M¥7~ 2 8 3 8 3 6f) ICfftttSit*. 
[0 0 6 2 ] _hfS^ y ^v>^-— ;U3 0 (7) 9 ^>(7>, 1 O 

0S§^r{l 2 1 {c^i- 0 12 1 (DSDR AMi^A*lHSS^ 

mxm&t&ftm^x^z? j^&tfvt^Zo sdr 

AMl-fi^ p v ^^rll^^tPA^lHlSSS 0, ^^^c 
^^^A^?Ih]^5 l , ^ltf-^^ttiM6{ii^0^ 
5 2a*#>£ e 

[0 0 6 3 ] ^(7)SDRAM(j:, A^®g§OA^I^i 
ffl^7(Hi^Offi^^^^L S I ^!T-*ii(CftofcAffi^^ 
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[0 0 6 4] SDRAM3 1 f 3: > A^Sh1^5 0(^J:oT 
BiBfcA/*:* n A^lslft 5 1 T-^-* 

<5 IT, * a y *flT *k:B«LTf^tf#^, 

[0 0 6 5 ] iS***^^^* U v^T^^te-h^L 
fc^fH^a- /U3 0#3^* 3 4 <7>^TXI3:— Sfl 

[0 0 6 6 ] UTm4l^£tlZ>i"9 : —7$— Ktf)#a* 

y v^-^-Mc&ij-s y ^^^—^3 o^o-x — ^ 

[0 0 6 7 ] ^'J3yhn-7 3 2ll «£i&^ffltf> 
f-fb. *p ^{M-*&*ft^ftttJ*lHlKl 2, 1 

[0 0 6 8 ] ftJl^ntz? u y?m-%\$? n s^^Kijfc 
15£fe;bt?, 3^^34A, 34C, ■ 34 
E, 34F, - ■ , 3 4 D , 34B ©JB"C* 3 ^ ^ ^ {C ^ 

[0 0 6 9 ] ffiBOa*** 3 4«c»i«snfcp«*y * 

^a^3 0OSDRAM3 1fl A^0^5OT^{f 
[0 0 7 0 ] ^y^y hp-7^f-^?:^t±it^ 

[0 0 7 1 ] SDRAM3 1I1 ttHS-T — * £A£} 

[oo72] ^—rm^m i^mim 1 7 

60 ftjfS^^y^v>^-/u^3^^^3 4{C^^HT 
^Z>t-TZ>t, SDR AM3 *taJlS 5 2$>btti£l *0 

LfeT-^tt3*^^34AA^, 34C, • 34 
E, 34F, • •> 34D, 34B^3^^^0i 
Jgc,££5I«9, T^^ey =r> hn — 7t-fcif9*< 0 SDR 
AM3 i^r-^*ai*t5i:#^^cis'^ffi*li, ^ 

£;h,6 0 t n y ^ fffliK^tt tfflE» 1 7 <Of - 
*£fp)fllfc:, ^^34A^f,, 34C, • 34 
E, 34F, • 34D, 34B^#^,^^g 

[0 0 7 3 ] ^^D^^yhD-7 3 211 SfaEIttl 50 
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[0 0 7 4 ] K*ffiLT f -*aM ^ y 
b^ ; ey^>hD-7 3 2i:fcif!?f <IT-^, ^p^> 

^ffW ; ey^a-A'3 o cottar b^^y =V h 

[0 0 7 5 ] ^<7>J:5^, * p y ^a?^^— 
^ft#^ftSo^^y ^v>a-;KcI<^ (JENt) 

1tZZ.£&X£&. ^fcj^y^S^wi^feK^HiL 

p ^^ff-^^M^y 3 v h o-7i:fot< ss-twn* 

[0 0 7 6 ] Z<DX0\Z.^ ^^!i^v>a-;KZ)tI{:^ 

t window > tpd (max-roin) + t setup(max) + t hold (ma 
x) 

IC&^T, tpd(raax-rain)«7>M^r^ l J^"C^ , ^>F*W 

[0 0 7 7 ] o£&, IMUcfca^fcJ: 5fc, e#P*fl 
t window - tpd (max-rain) 

[0078] ^*5, S4r-^b7t j: ^^^^^sa 

[0 0 7 9 ] ^ny^ia^l5iCfc^t, ttt^EIftll 
d»b (^yayhD-7^b*W 3*^>3 4 

3 4 F£T-<7>2B#£r rtT^O^^j , 3» t? <nWA (o£ 

y ^->-^^o^mfo^^r*, 3^^34Ad>b3^ 
^34FtW») ^ rfr^^^^j ^-Tix^, K 

[0080] (i) ^p^ga^2: rff^^^^j 

[0 0 8 1 ] (2) ^ny^RKlS: r^«9(D^#J T'=3 
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• **&^-*jsBatti* ry ?->><Dnft\ 
[oo8 2] £*)n&*h\fz>t^ma$, $xT<n-t* 

[0 0 8 3 ] (l) tti^IUSSl 1 j^ib^v^ — yu^coA 

^?(hi^5 o ^-ccdbmb i sobers*, ta*imKi 

b^^i— /H^OA*lHli6S5 1 *X?£>fiE*fcl 6<7>BB*i;B: 

[0 0 8 4 ] (2) ffi^IsIS&l 2 J&^fv?^- /UftGQA 
^0S§5 1 £T'<Z>Bfii8i 1 6 <Z>BE*8*£, *ri>~—Jls}ft<D 

[0 0 8 5 ] cnb<DBE*lft*:*>fr-£fc!? , BE<*A*?f£ 

t window - t 

pd(raax-min) (7)I^ti^«^^^o 
[0 0 8 6 ] &*3, * o $/ ^ co>fi^SO^-7ir y h Srj&»tt 

(1) £fcte*;*^-y ^-i>n.-/l^ 

[0 0 8 7 ] (2) (1) tf>7^ KHHK^Dy 

[0 0 8 8 ] ^!layM-7i3^^^ 
»-SBai*K*5^T\ ^n^ff^f^fff^n^^ 
^lC*«-r5^#, T^#(7)^^j <7>^ r.j§ 

r^f^o^^j £ r-j§ 190^5^ (Szfcray ^-^as 

[0089] -o-y ^tr— y^^oft^i&^^ai^ssb 
[0090] (1) ffl^iusscoa^^^s^ojt^, 

[ 0 0 9 1 ] ^(:, /h««ft#fl>»S\ -f > 
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[0 0 9 2] (2) #«*^»ld»-*-«iftW*«l±*-fr 
[0 0 9 3 ] ^ya-^^i 9 ^L-4f cd^^ 

tE-r-Sit^icfi, fogt^e, ccd^^ie^^ 

[0 0 9 4 ] ^ixb<oa**:**:K^i3&»-e:5a*^^ 

[0095] £<bM, ^ ^e— y ^^(D&^&Zh&nx- 
zxrnt it, be*ii 5, i6tfciii7o^r>tf-^ 

«rfflw5:^^fbix5o Wtfi5 0Q«8 
itf 4 0-6 0 0) iC-T^o 
^ [0 0 9 6 ] ^^^-/U^^gtSrilCiot, 5I$J 
Wft-Y ^ t c -^^^li 2 0-4 0 Q — tTs^S* 5 , -CO 
fitiS 5 0 Q0D|£i»T*&*> 9^ 7 5 Q<DUUX-fo*> 

mzm^^mttez* -ttefrib, z.<om&, 500012 

[0 0 9 7] *Hl^JIC*5t^Tli, 4 o^tHJSS 1 1 — 1 
4 ^ 1 oOtUS^^n s/^ 3 2rtl:fc6W*/7LW, * 

[0098] itt^^^y ^ h p-^^^^;^#^5 

[0 0 9 9 ] ^fc, **JtW-CWi, ^K^a-/^ 

[0100] ±ia0 4^Lfcn«gwic^i-L, ftj^^ia 

[0 10 1] i6(c|j:MW«0^tr^5^ 

50 z>m&. «»flr*«^r ku^b*«o»*, 
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[0102] jfttf&ttof&tttttt. eaMM&<&-f >tr- 

[01031 B 1 IC, #tf£I£^ (15A, 15B, 16 
A, 1 7 A) (15, 16, 17) ttomzKB 

m<D4 ^t 0 -^^^-^ y^^Vb Z>tzZ><n-v 
VC (46, 47, 48, 49) S:»Att«^to - 
tD^S^V^fiflttt, ia«l 5-1 7 JiO«**fi|g« 

A£ix6 0 

[0104] :^^fy/g«:i:o^tii, *pUiM 

A»:ffiItM¥5-3 3 4 6 3 U (4#H^7 
- 2 0 2 9 4 7f) , 7 - 2 6 4 9 5 t (^mW- 

7 - 2 8 3 8 3 6#) {Cf£j££ix5 0 

[0105] r:olfi:«:i4»(SiE«3&»b±iaKi^ofl[r#e 
»{c*5^r, ft^&x<DKtt*&K%%}%z&foZ> a z<n 

fcticmzftmim u 5 a, isb, 16a, 17 a) 

<OJ Vt- y^^fit*^g£*| (15, 16, 17) CO^ 

[0106] gSctft5-t<z>»a«ttjte^3K:«>fctto 
L , 2 MS tc ft o r t i&mmit izxziK&fc \z$b%& 

[0107] ^(DX 0 \ZM 1 (C/Ttv^fy^M (4 
6, 4 7, 4 8, 4 9) t> £ Lfc £ £ 

/Ml!Jt>II!2 3, 2 4, 2 5{C^-Ti:5{- 

si-ft&umt'**?— KtfDlE^ (15, 
16, 17) ^^yt-^7^f^$:^: t? , K 
»15-1 7±<o»*(D(ft«lifk*gj6S-r5«[«>fcco*s 

[0108] (%KM 2 ) £ 

[0 10 9] *HM<jit ^^!/ny^p-7^^A 

p y?m-%&m^&^m<D7- ay? tm$&^ 

1 5^tiiL^i:f^M^^^ p 
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^ p y ^ffi^ESStt 1 1 , W^fctiUfl* p y?<D&tl 

\ 1 a, ^it^aitfcf-^^^^ii = > v 

12, l4Miifiaf-^^tli*t5@SSl 
2 , §{f-f£lHj&l 4t$>5 0 

[0 110] 4*3, H5-CICtt*ttV^i5, tti*® 
S&ll, 1 1 Attffi*a*ttf|£LT«ffli-5r £C0ft^£ 

[0 1 1 1 ] mi<Dmmmtmm\z, ? * y ?%imi 5 

#j , tit rfr#co£i5#j soft, -ftefrh**?* 3 

4Fi)^3^^34A^^3^^ r#0<7>fl5 
#J , ^-^IBiSSil 6 U:*3^T, M05&12^b3^ 

(o^ 19 , fT^^M^^^fc^^^y ^3.— /Mult- 
[0112] (1) ^ p ^^la^^r r^^(D^^j r*^ 

So 

[0 113] (2) * p y?%m* t'BKKDlftft} X=* 

[0 114] ^ b-TZ> tX\ f i#|lc^Uc*iW 

[0115] p y*f$*lr<0\tit>&& s <Dmt) 

p^ (*aiHi^«5«a) ©rt»*fctt*»r*3«tn 

[0116] i7ll IZ^HMlCfe^T^^y ^ > 
h 3 2^iBi» 1 5 , 16^MM15A-16 

A^itftftn^Y^ cmi ^nit^j^gi6 km c 
psi?") xhv, msn. #i&sei*i 5 a- 1 6 At^ 

815, 1 6 ^cor^(-^ y^^VWoi^ 6 — 4 8 $:^L 

50 tt<<~f {%\<nnnm<»m\ tmc^^zf) x&>z> 0 
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[0 117] &K»3 OHffi0J£&W-r5o -bEJRl , 

ft * r-t> « £ & ^ f£ 1 1 -r § ^ >f > \z <d & h m m 

[0118] C <DmS. y*-?m?* bt<D 

*, M^lff SDR AMt^ ^^1^ H\ &*3, r 

[0119] mi 2\ztem2<DmM®\<w&Rt in 4 

[0120] -Tttfr*?, ^ p ^Mf-^ffi^E&i ia> 
fefcij;fcU »#fc^-*{&**ffi;tjl3i&i 2£ 13 a* 
-f£ 0 y^9 0ftAffi*[l& (B^tttiJ 

#ts]Ki 2 fcA*imKl 4 fcfc:£ttT*>6) ^e^*»SS 

ff# y ayho-73 2i^3*^ 

[0121] ^ffiLI^ClS;*^ ^9 OteAffi 

r^fc-x— ^^r, 1 5 B*>bi2lb^r^yt^ p 5/^ \c x 

oX^y^"t^ 0 Z.O-fZZ.tX'. IlOHMtvTl 
fc* p y^WJftl^Sr^^T, I/0*i^T-^§^ 

[0122] 1 -4 K*5^ 

«M*5«t5i:, * p * jfe* C:t-iiy^ 

O (First-in First-out) ©SS^A^fsJSS 1 4 <7>$fcMo 

* p ^ ^6D&tio-rn^7^^ $&t> tiz^ * 

^^^F p — 7#*f*33l$^ p y?<Ob"<0-V''{ ? t^Xy y 
ftMi:i»WJft5^<)orUfr\ 

[0123] 7^ L^f (Sj&fc^&fl?^ 
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[0124] HI 3 5 ttflfllELfc U ^ Y S ^7*^&<r>-% 

Mm***- y 3^^-732 tc{ax.fc^j^^bfct>co 

rfcSo y ^-f ^ ^^IsIKii, 4>ft<£t>> D^-Y^co 

^^[h!&25A, 7 V y-7°7u y7\E\&2 5B bfrb 

S^^^High (SifcttLow) co^^tcA^?^ 
ixfcx-^^iib. Low (IfcliHi gh) \zty*)W 

Low) l:^5irft#t5«ffii^oT^5 9 
[0125] D^-f7°O77f0^2 5Al:ll V? — 

^LTA^^tt, ^fc7'J ^7°7 p ^^0^2 5B{:li 
^^'Jny hn-7 3 2<7)f*51^ p 2 <f> OIEfft 

a, *fcttAH3Sj^^ p ^£ itA^^nSc 

[0126] ^nbo^oy^o^ftiSrSJ^Ii, ;* 
^ijny ho-7 3 2 \H^<D? n^2*t Mot^f: 
^ojx^2* , Otttiaco^t$ICJ;ot, — 

[0 12 71 2 <f> £ 2 <*>' i:<?5«:ffi*o*# £ 

BKI* 2 4> (OlEf&ilScO^ a ?/^^A*^ix5o 
[0128] ft, 2^2^'^Mi^^^^ 
*)£5^ot^5i^, D^-Y^CD^ s/^ls]SS2 5 A 

2 <f>'<DIE!ft3ltf>^P j/^^A^^iX, 7'J^7 P 7 
p y7 , ^\^2 5 Bfctt 2 4><7XEl»3ltf>* a ^ ^ ^AA ^ 

[0 12 9] ifc, BU^^ffiWi: L.TIi, ^JlftlOflr 
ffl3S**5»-&tt* 7V y77uy7'M&2 5BfrJFmt 
ftZ><DX % 2 5 AcDtb^^rit^, 

[0130] p«^-y ^e^^L— ju<otti^:jti\z^^r]) 

40 [0131] 13 6 l$m 3 STvTlfcP ^ -f ^ ^^0^ 
$r^l 2^)lHl»|caffl Lfc-||Jfe^J^LT^-5 0 ^ 
fc, |36T'l^p^^^t!jnyM-7^^r' 
^^<, 3 4 A^^fi^O^ p y?mi\3l&fi>b 

aj^irt^w^iTt^o iiTvTit^!3 5/^(?3 

L^j^L<?^^ 0 z<Dfzfr, ? p ^^otb^tnl^^:^^ 
5(7 y 3 V hD-7rt3&^3*^^ 3 4 A^#lW{C3»«lL, 
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[0132] fc*5, **Jfefl?"U5H 1 2 IC^-rm 2 CO^m 

*rt>4V^. ^fc, 03 6T-|^5>Jl)lHl^7 ltttPLL 
(Phase Locked Loop) 7 0 (A) te^ * y =» > h o — y 
^{:fe6W^lT^5 a * p yfit *3§ft ®3&3 6 
0£>b^ n 5/ 3 6 HSSrgT0W&£jh,S* p 
S/^ff -*§-£#J§)-f 6o :^)PLL70 (A) li^'Jn 

[0 13 3] £ibtC, **W^*5 0jg«W*H3 7lC 

F, 34G-34MCS^ 16^K 

[0 13 4] JtlBt?*Lr#fcSt*W*CW:, r^^cOlB 

iW'ltii rff^ois^j i-c*asti5 3*^^|ij 

(HcD^jTMS 3 4 A~ 3 4 F) t <7>E|ftj JitMg 

M£*L5^^^U (H^J-Cli 3 4 G~ 3 4M) £3* 

l^ott^o :o:imoT, 3^^7ci/^7 

0 h*n5eaaii»o*«H:, ( rfrtoEau ^ 

[0135] H 3 7 e^j»SSl 5 , 1 6« 

^T<7>3^^^i:*ttS4xfc«Sri3%Ufc*«, — SB = 

[0136] 137 J^iuT^Lr#7tgI(C 

oiU4B, 34D, • 3 4Ft«lfttSffi» 
£ . «#^^,^, o£ D34A, 3 4 D, • 

3 4 E fc*«-rSBEtt£fc#tfTfcA^ 0 
[0 13 7] H 3 7 T*^ Lfc^SiiMtelll 3 6 , 

[0 13 8] ft(C»6^ffiSl]ICO^TRB^t5o mi 

-15 coHM'iri^^ * y h p — 9 3 2{ior*7 f; ey 

[0139] HI 4 6 6 (OUft WSr^-To 
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[0140] ^'J^y hn-7 1 6 liCte^n s/ ^ fctj 

HRl 8U n<7>A;*?H]S§l 8 1 ICctotft "3&A/fcfi 
^-^f^^-r^A^®^ 1 8 2##>S e 

[0141] ffi;7j[s]S§l 7 2, A^tnl&l 8 2\$"f-<? 
R<D®&X$>Z> 0 

[0142] £ fcfciSjSK 114-11715, ^^y=J 
V hn-7 ifcr^v?:* — /MkUfcH-fi-^-rlP— K_h<7) 

#»«#WIR;SiT,5;i bitted 

[0 14 3] J^T^lWrit 4 otfXsJSS* 5 1 

[0144] 4 , Mll0l^^!J3yho-7l 
6 1 j^ba^SftTtft***, ^^^^I40~145i: 

20 [0145] ^fc, gE^ 1 1 1 ttpt^- y /P±(7> 
*D h y #fs# (y^-^p^) 

[0146] ^tohy^ff^-ii, 

l ^u^co^tii^SnSo 

[0 14 7] £<btC. h y ^tefS^ffib^-^ 

d^^E- y =i>- h p — 7iBITEt"9i£#>5 J: 5tC 

[0148] ^fc, @4 em -^^E-yiHiK^fcws^ 

40 ftV^o 

[0149] H^L ( • ) T-^bfc^ ^ 5T-^n^iXOlB 
[0150] -f^^*>* m4 6 (D&lXIt* ^fli^yf. 

p-^^^btb^^ti^^ p y ?m -%mt -^Gmmfei i 

OHa^^^ 140, 142, • * , 141 tfei? 

[0151K IT, ^-^M^ffi L^iaai 113^ 
^y ^^bUi*^ix6 h y #fB#JBffi*l l l tt, ¥—9 

50 tte&tDmftx. 
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7*^, 14 1, 143, • 140^3^^ id 

ioi52] utsr^T-, f-^t^^^^ei 

[0153] :;cd££, £jxfe<7>* o y*{S*JBEI(l, 
[0155] HI 4 6T1«»l»j^lfc 

11 4 7 fc^-r J: b fwIHS 110, 112 J; 5 fw, 
««&<fti*"#-5*a*tij*<5. Sfc, EMll 14-117 

i/6^TOf^, J&ft 15 0 — 153 £r&>9 
fc:*3tf Sffl^fiStf*:* < te&tzfr, HJ;&lsIftj&»bHJS 

[0 15 6] £*bM, WIA^*I¥5-3 3 4 6 3 1 
#«*H5P7- 2 0 2 9 4 7#)trSfe^Lfc/h*B 

15 0-15 3tt^HSSBitfil 14 — 11 7a>k£E**l 30 

i o— ore#e«fc*3^-t\ j>«t^t?©s#t*raiA.5» 

[0157] gR^*s-to«ttfl[tt5fefC3jtai>fcfl[fio 

[0158] 7 <7)iM'J^^TIOTt 0 ft*3* ± 

*<o**«fc:fc^TWfcj&»£ LT#fcr bit, &Tv>m 40 
[0 15 9] f6^SWT?fJ, 

6 1, I/^^a- /n 6 2 0A^?(n]^<b ttl^?(H]S§<b 

ho-7161, )V\ 6 2{cAffiAlUft 

^^nfci^liW^/TLT^lio AffiAEft 

ifc^-f S^EiiAEftl 7 2<7>tti;fc«5£A;&lsIftl 8 2(7) 
A^^ir^tHlSS^D i 6 1 (9JA.l£ftSls]K) f*JT- 50 
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[0160] £<D»<&, ^>fyf i9omsn, * 

ki 6 in-, t*— * <Dm^m \^ma$&&m$& 1 1 7 

[0 16 1] Zth\Z£^X, 

b&m&Zo H50lii47^«, |4 9«^ 

MH^WLfew-fr^iw, 0 5 i«i4 8 tmm. #AS 

tt*MI*L;fc«|-t?*><&. 

[0162] §5 3, 54 T'^-f fnJS&iUte, ^ V 

a-^^^yif ^l:aPlt/7Lfe8r, His 
3 1104 6 Tv^ L tC mm £tlZ>*isx.—/i'<om 

mmx. Attorn 1 s m** y?At>m, ta^tifti 
ft, to Am ft 1 7 2i^^^ffibv :f -^^ffi^-r5iHift, 

AASftl 8 2f^#^ir-^£AAi-6fc^(D[H]ft 
T-&>3 0 15 4?3^-^{f^£AffiA0ft^ £oTfctl 

[0163] fc*5, * n ^f^lrA*t5A^01ll 
8 1 li-KlC l f y ^liov^t 1 ofcot , ^cotilftT* 

[0 16 4] H5 2«C^LfcSUO*Jfc«tt, rfl^olB 

[0165] 155 lC^L.fclHlft0tt*5IM^jotj-Sp« 

AM, A^S^^^fflC/TlfcS^t^Se 
[0166] 7D;y/7ni;yi 91D, 1 9 1 Sttrt 

L(CllAAtE]ftl 8 lT-g{fL^^y TJ^O h ^ifft 

[0167] :tiiaot, ^^y^y hn-7^bffi 

)t**Sfa^L, ^07y5/7-7D^[:i;ot^ 
[oi68]:5t^:iT-, * ^ y 3 > v n — ^/j^b 

[0 16 9] /i^, V #4 $>y<Dftlt> 

{cfe^Lfcy y ^7D^1 9 1 Slil^O^'J^r^L 
fc^, »*tt:i«:^«l»S*L5^i:M:i!5«te<, ^btc 
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z.<nm%. y v vfyv ^/ca^^5^ p y ?<d$l 

[0170] S * o 5/ * ff*«o&iH 

co^a(coi>ri$-<^ 0 m»<D**«u:i3t^-r, ^p^ 

i(C^6o L£>U #Jx_tt\ lOOHMzOf-^il 

10 0MHz) , y*-?<DfflM\* 2 0 n s (EUWtt 5 0 
MHz) fc7 f -*ft*fc:l*'<, * n -y^ft*ttffiFOH« 

[0171] tf, * n s>*<DEJiK» (fflJH) Stt*-* 
T, SDR AM<7>«-§-<Z>S9&3k ffi*«J^t6 0 

[0172] PMii^^^y ^ ho-7flll:^ 

[0173] if:, zmfaOXmx-fo&fr, duty£ 

5 0%W8(:S^^5i:ii, pll^I^tiS, 4 

HRfctt, N«rlft»tLT, 2 (N+l) »«U N 
+ l^^tMJ:t\ 

[0174] ^nb^^ ^^r^bfcco^, ij28£>bH 
3 4Tfc5. 

[0175] |28ril ^n^2* £#JW)[h1&7 1 
P L L (Phase Locked Loop) 7 0 ^T0. 5 f£ 
COJSJ^^CO^ D y ? <f> , Jc<D? u y ? ^ttfi^^ 

So £*u-> t> n y? 2 <*> ^^ir , t^sss 

[0176] 12911 j>»EJ»7 lft#P LL (Phase 
Locked Loop) 7 O^tUAlsIKl 1 <D5fc(C&> £^§£- <Z>— 

PLL (Phase Locked Loop) 7 0 SrEFfcfcl^ ^ U 

=iv 3 2\z.h&mw&mmx-$ z> 0 

[0177] H3 OT'll SffflD&l 3t-Sltfc^n y 
^ £#J5)®££ 7 1 tf£ PLL (Phase Locked Loop) 7 
OSrJHl^T 2fe<Dm&%c<D? p ^ 2 <*>'£fE!?, ^eo 
*n 2 <*'£ffl^T, fift®»l 4T^{f L&flT* 

»l:ftfe$iiri^^ * y? 2 <t> Vftft\t\ 2 <$> t 2 

[0178IB31B, 9tm®&7 ltf£PLL(Phase 
Locked Loop) 7 0^$fl@8l 3 <D^mz.h 
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-*ft«^ir^5p :^scj;ot, #Jf}fHi5&7 

lf+£ PLL (Phase Locked Loop) 7 0 Srftfcftt^^* 

[0179] 03 2tt^ o sx^ffi*lHlj^^At±i*[H]SS^ 

^<7>^n <f>£#j§)[H]S&7 1 P L L (Phase Locke 
d Loop) 7 OlCfcoTfEStfiU ^<0^ p y 

1 llUoT, »; h p~7 J: 9 ffi^JtSo * 

/<7 A^lUSSl 3T-§<j\ »fl®»7 lft# P L L (Phase L 
ocked Loop) 7 0 \Z J: o T 2 {&(7)JS]$^;CD * n^/^2^ 
ai^S^l 2 £ «9 ^^ix^f-^lj:^ p 

2 4> tmnisX&jj^ti, §ff@^i4(aor§{f^ 

H6f-^lj:^ p s/ * 2 tiRUMLTSfSSnS. 
[0180] B33ttB31 £P313L #jS)0S&7 H+£ 
PLL (Phase Locked Loop) 7 0 ^Uj^tHJ&S 1 1 (Oft. 

[0181] 13 4t^^^E-y t^a-R, ^JS)0^7 
itf 1 PLL (Phase Locked Loop) 7 0 £rjE 1^^§^<D 

3 1, ^ItilSDRAMtO^ n ^ fcTV^ft 

Kite, ^ * y a y h o - 7«T?H8***&l: L 
fc^y^t^Mtfc^ ^JD(Hl^7 1##PLL 
(Phase Locked Loop) 7 O&ffll^T, i!R*^:2f&(c: 

[0182] 132, 133 LfcW^tt . ^ft©^ 
J(7 yhn-70^lfci&\ |3 8fcJ;lI«i3 9r*ll 

a« wAiuKiwy^iosftfcofc i /o4>nt 

I©y^!i3yhD-7i:lI^5 0 138^139 
^CDit^Mi, H)32, a3 3^0*^|^«, PLLHJ&& 
^^y^v hD-7«l:^5*^^M(:^5i 

[0 18 3] I /OftMm<D*=£V ;u 

So C*U3 I /0\*\&$ J^com 3 4 I /Oi) 

^ [0 18 4] Jt, l/^^^>f^y7 
r^ofc^^E-y ^-v 1 ^-^ (04 2) . »4^<j/7 

^ofc^y^^a^ 043) iz^mmvz 

So 

[0185] t^ir^y^Lr^:^w 

5^7 tS^m, R»/>fXS:BS±T#5. 
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[0186] 04 1 130 4 0 Wgffi*ifianL;fc--2&5£ 
144, 4 5te*tl?tim4 2, 4 3UUg*t£i6AD 

[0187] 01 3-01 4J2, #3SW<*>1 
m^tufc^— F^)Ri^^to Hi 3IJ^!l3Vhn 

(SDRAM) 3 1 & K— KicH£££;h,fc^ 
y ^-^3.-/1^3 0^a^^^34 £r^LT^if— tf— K 

[0188] 0 1 4 12 , ^y3yhB-7 3 2iK- 
fc, 1115, Il6^>^y IC3 l£=i^*£:fr$ 

[0 18 9] iItr#fc^<o^Mij|j:, 
fete, ii7(:^fj;p{c, 7 — ^^x — y 

^^y ^^a-/^o^»i:ot^ttf, 

y ^^icKb-r, ^eoffe^^^tcjo^r 

K^gt^< £ t>, IIOL Sl^l O^^^^r- 
[0190] 

[389! <*>»*] #38#3l-J;!3, ^f^^fA^p 

[hi] *&m<n j mi<Dnnm<ni&mm\z.<>^T<D, * 

[12] o y?^*TJ*J>iK<Dm^Bi£m 

ID 3] j£M<DJ*£V isXTJ*<ommMi&RXf®fe$:& 

[114] *fp^f i ©MWco^r^^y 3> h 
[15] &&mz>&2 (Drnmrnz-o^TtD, *^v^>> 
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[18] *^^(7>® 2^Mi]OjSfflfiJlCO^t(7), ^ 
[19] 3 <7)^lf'JiCOV^0^ ^ y n y h 

[Hi 1] &m*R<0% 3(DH^!)(7>^ffl«?iJ{COV^T<0^ 

[Hi 2] *5gSOjB4(D||liW(7>p<^-y 3^ 

[Hi 3] ^^^:>^y y^rACI^Lfci^w^ 
[014] ^fJMcMLfc**©* 
[0 15] ^Wfc^^y v-^^AlciS^bfc^o^ 
[016] tti^^y^7Al:Mt«^ 
[0 17] «MV^f^^^n s^«J*0o 

[0 18] ^^ey^^a-^^^m 
[019] ^^e y ^e^^L— /H;^^— ^f&-§JE*S3r^-t* 

0o 

[02 0] >^y ^s>a.— ;u±<7>r Fi/^ • ffljfl) • p d 
<?0 ^^ff-§-ie^^^-T0o 

[02 1] ^ ^ y ^ ^a-;H^A^^litO SDR 

[0 2 2] ^^E-y ^i^rt — ^±<£>T ■ Mffl) • * n 

[023] *^v^i?~-;is±<D7*-?m-%-mmJzic& 

[02 4] y^y *ri>~—;u±<DT KM • $fj^3 • * P 
40 0 O 

[02 5] ^^E-y — A-Jb^T KM • fftj^P • ^ P 

y^flr*E«±^ trials - &#c&ftALtim&<n 

[02 7] ^ty^a-^iKtSSDRAMOrK 
M • ^J^J • ^ p 5^ ^ft#A^0^^^-f0 o 
[02 8] PLLTO^^y3yhn^7^CJ>5 

56? [02 9] PLLlHlSS^^^y =i V hP-^SBlCfcS 
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[130] PLLii^^^ynVhD"?^!:^^ 
^!iayhP-7<D^o s/ * A^®S&£;^i-l 6 

[031] P L Llll&a*;*^ h u — 7#3RtC*>5 
^ijnyhn- 7<D?u ^ A^tHj&S&^-flo 

[132] PLLBB^*!) 3> hP-7^l:fc5 
Affi^^ilt^ =e V a > h p-7^m 

[133] PL L®i&as;*^y n> ^ n — 7#«f£*>3 
Affi*#i§S;* * y 3 ^ hn-7^m 

[134] PLLSJS^o^f^y^/H:^ /0 
p s> * Xfi&TF-tm* 

[135] vfj^^y&to&mttt^v^^v*— 

[836] *&m<0}) 94 ^/@*ftffllr^*«fi«) 

[113 7] *5SW(D*5roaOls«Sr^-rH. 

[138] PLL@*w*y3yhp-7rt»nfcs 

[139] PLL@»^*y3yhB-9^«:*6 ^ 

[140] A^MlSDRAM0^^ot^^y 
[14 1] #AS«:i:Atil*»lilStSDRAMlHl*S«:« 
[14 2] i^^^^^^o^s/^r IslS&i: AfcH^*ii 

ISDRAMisISS^ofc^ ^ y ^e^a^^fie 
[14 3] *fr—9 4?<n*y 7r @I*&£AfciJ2>#aiSl 

[14 4] #A«tt£;*/i'— ^^o^y:? r t°li&£A 
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